Modeling of drug release from polymeric delivery systems--a review.
Polymeric drug delivery platforms have been receiving increasing attention in the past decade. The pharmaceutical industry is evaluating modes of delivery for their prized therapeutics at every step of the design cycle. Not only can the drug delivery platform transport drug molecules effectively, it can also improve patient compliance, offer greater patient convenience, and extend product lifecycles as patents expire. A large number of successful drug delivery systems have been developed as a result of an almost arbitrary selection of constituents and configurations. However, the development of advanced drug delivery systems relies on a judicious and careful selection of components, configurations, and geometries, which can be facilitated through mathematical modeling of controlled release systems. Mathematical modeling aids in predicting the drug release rates and diffusion behavior from these systems by the solution of an appropriate model, thereby reducing the number of experiments needed. It also aids in understanding the physics of a particular drug transport phenomenon, thus facilitating the development of new pharmaceutical products. The objective of this article is to review the spectrum of mathematical models that have been developed to describe drug release from polymeric controlled release systems. The mathematical models presented in this article have been grouped under diffusion controlled systems, swelling controlled systems, and erosion controlled systems as proposed by Langer and Peppas. Simple empirical or semi-empirical models and complex mechanistic models that consider diffusion, swelling, and erosion processes simultaneously are presented.